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INTRODUCTION 
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•  DIFFICULTY:  COMPLEX  NATURE  OF  RANGE-DEPENDENT  BISTATIC  CLUTTER 


OUTLINE 
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RADAR-MEASUREMENT  CONFIGURATION: 

BISTATIC 


GROUND  IS  ASSUMED  TO  BE  A  FLAT  (HORIZONTAL)  PLANE 


ALTERNATE  POSITIONING  SYSTEM: 
ISOSURFACES  AND  ISOCURVES 


ABSTRACTING  CONFIGURATIONS  AND  SIGNALS: 
DIRECTION-DOPPLER  (DD)  CURVES 
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EXAMPLE  DD  CURVES: 
BISTATIC,  IN-TRAIL,  SIDELOOKING 
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EXAMPLE  DD  CURVES: 
BISTATIC,  WING-TO-WING,  SIDELOOKING 
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PROBLEM:  DD  CURVES  ARE  RANGE-DEPENDENT! 
(EXCEPT  FOR  MONOSTATIC-SIDELOOKING  CASE) 


USEFUL  CONCEPT:  DD  SURFACE 
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EXAMPLE  POWER  SPECTRUM: 
CLUTTER  ONLY 
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WHAT  VALUE  DO  WE  USE  FOR  R  IN 


THE  CRUX  OF  STAR: 

ALIGNING  CLUTTER  RIDGES,  i.e.,  DD  CURVES 


HOW  TO  QUANTIFY  PROCESSOR  PERFORMANCE  ? 

SINR  LOSS 


THE  LINK  BETWEEN 

THEORY,  MEASUREMENT  AND  PERFORMANCE 


ASSUMPTION  OF  STATIONARITY: 

REDUCTION  OF  DIMENSIONALITY  OF  CLUTTER  COVARIANCE  MATRIX 
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EXISTING  RANGE-COMPENSATION  METHODS: 

(1)  PRINCIPLE 
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Borsari,  IEEE  Radar  Conf.  (1998)  Pearson  &  Borsari,  ASAP  (2001)  Maynard  (1996),  Zatman  & 

Kogon  (2000),  Zatman(2001) 
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EXISTING  RANGE-COMPENSATION  METHODS: 

(2)  COMPARISON 
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PEAK-MAPPING  RANGE-DEPENDENCE 
COMPENSATION:  (2)  System 


PEAK-MAPPING  BY  SCALING 
TRANSFORMATION  (ST):  (1)  PRINCIPLE 


kSAP  2003-33  University  of  Liege 


PEAK-MAPPING  BY  AFFINE 
TRANSFORMATION  (AT):  PRINCIPLE 


PEAK-MAPPING  BY  WARPING 
TRANSFORMATION  (WT):  (1)  PRINCIPLE 


PEAK-MAPPING  BY  WARPING 
TRANSFORMATION  (WT):  (2)  PERFORMANCE 


University  of  Liege 


HOW  DO  WE  FIND 

THE  CONFIGURATION  PARAMETERS  ? 
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RANGE  COMPENSATION  METHODS  COME  IN 
TWO  TYPES  AND  SIX  FLAVORS! 


WARPING  TRANSFORMATION  (BS)  OL-WT-BS  DA-WT-BS 


PERFORMANCE  COMPARISON: 

(2)  AT-BS 


PERFORMANCE  COMPARISON: 

(3)  WT-BS 
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PERFORMANCE  COMPARISON: 

(5)  DIRECTIVE  SENSORS,  MONOSTATIC 


OUTLINE 
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Complex  implementation 
Robustness 


